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(jlkdjl OUAP) ^j5?xj Ojjla 



:a-ow^*j J^lij o*>\j J*>^ j^ c-owbLl 



eJLp j-^^ jl JjLwo jjl 



Cr^ 



2Jlw- 



PS*. 



.^j^l A:>rj ^Js^ SLJ-I c^LiJ 
^1 Ajj^^isJl C^L^I SjJi ^^ Jwb 

jjSfi ji>Ji jt ^yi .aJlp ajU-^i 4j>ji ^^^" ^ jij^ ijla c AJi^'yi 







%ii^'; 





^'A 



■u'*> 



1 



*G^«=«r 






SjdS^ x^lj^ (j e3^' J^*^"^J J>^' ^^r^ jW^' ^JL^^ LJjLj jJJ 

Jl J^Ij ^j^j -L^^l jL^t j diJi J^s^lj^ ^j-^j ^LJL^I j^ 



iuejjiaJi i,>dJ ^( jLi*^ 



^1 jl5" . ^^J:^ x^Ul j^l j Li jUuiJl ^jl c^wL^ Lit "yi c^^wIaJI 
(^JJl ^ ^j^^^ J^*^^ lI^Jj'"^ jjjLxJ c-jL6^ jjwL/^ jjii aj^^JsJI 4jwL^ jy^ 

J^ j cjijj'-^ ^j^ ^^'^ ij^ ij)^ ."^l^l" ^^ Lil Jj cAljlJ 



^;*^i 



sa 







(jlkdjl OUAP) ^j5?xj Ojjla 



. Jj^ ^jJ JJ^^^ c^liLl:5"l 4-jjjjljJl AjJ^I ^ dyii\jl\ j»jLi 

j^ ^J*^^ 7tJ^2-vo Ip SU-I -^^J ^j^ W^' ^M^' ^-^^^ ^t^ dwlij«il 

.4JL4 /TJ r^^ ^421^ i c3jL« (3 AiwLvi2jl (3^r^ 



j 4-wJUJl ^Ij^t j^ wbJjJb 1 L>Jl IJJ^ j»wli; -^J^j' j-^^---^^l j^^^jJsl 

J,j*^l ^J^' ^-^^^^^ 4Jl>Ju^ c-:i^ coJLvo*>U " : J,l:Jt <^\j:s>i\ >CwIaj jj^jLj 




t' 



a1 



fgg 





^'^ 



1 






4Ml L?tJ> 



4J--I c^LjI^I OIj ^Ij^^^I ^5^ Jujju d^;-s^2^ j SLi-l 4i^^ ^^^-^i* 

r-^ jl jik>::U l)0 J C^Lo^l /^ 4:>c-^j 4j4^ J-^ rc-oJJl ^j,^2^ (^^J (^ 

lilj c^'UL" J^^ (1-^* Cr" rJ^ ^ jlJujJl jt cuJI jt Jl^l cul i 

.S^^pjJsl ij^\j iSj ^ ^^L5li^ c-r^ c-^bJJl L^lo^ 

c^liT jjjjl^ aJ l.^j5^ (^JJI j^jJI j iJJLo ^Uip'yi IJla jlS' 

ijy^\ ^lA\j ^JIj^^I AjLoIj^ rJllJ jj^^-^lj ji^l ^^ ^J^' J^ (^ 



i 


n 


'«: 


1 





^.**r^ 



m 










AJiSCc ^ DNA !i ^iSj=^ '-"^j^ iSj>-^ 4Jl^ju>» Uujj Llaj 

u^ c ^^1 ^ wUi^„ L^^Jwa jr jt Uj .DNA _!l ^(^j^ j 

•^ 4.LiJ-l dJ-4 LJjj-^^ j^^ 

Ji c5wli>«^ C^\^^J>r [J'^^J 

Ji cJj-s^I . jlSOsI ^^ jj c-ijJl 

l)j^ U*Jl>-l JL>rljJ AJL^I J»JLP 

Jj^l S>Jl ^j li^j . ^^1 

. * I t * 1 * 

J*>1^ -w^ c^LxJ Ji SLJ-I ^j^ 
^^"a::^ VL^ oUUj^ 
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■I 








^'A 



■u'*> 






*G^«=«r 






^■'^^^^ J^ cy Cr^^ ^ ^J"^ CJ-J^^^ dj^\ j^\^ j»jJl /^ La" 

^ ^ "^c^J^> J^ ^W^' ^'-^ ^-^ • ^3 h^ ^j^^ ^'-^ c^'' 

♦♦ ♦♦ ♦ 

O • • -ya OjSs^ (J;yjjO 4.^-w^U IJj&J ^ • ^| ^ J& ^Ij-^LP JlSwO 



1 



\*^\ 







L^> 



(jlkdjl OUAP) ^j5?xj Ojjla 



ajU-^I ^„jjb Jjl^ ?"a^I^V* ^Ij:^'" ^^ ^-^ ^-^ o^J 

V— >-^ .ClijJl dUi j f^M' L^*-^* (H^* J*^ cy Jlj— 'I 1^ e5^ 

UrI j^ JlaL4 cJlS' Ujllp ^LJ^I j^ c^jjjisj c^Lj15" ^ c^liljjJl 
Jl Jt^ Cf" W^J ^^ ^^^* jU^S/l LgJu^^ ^1 jLolJl Jl Jj-s^jJl 

OjiJi (j JwUU 1 UJl wb JLp AjIjjJI ;J;yljS ^^^r6-^ ^' ^^^-^ ^ "^^ ^1 

.jjj^zlJl 4j^^ c-^ULp^ -^ 4^1pj5" ^.^.jJ^lII $.lg,k.,^^l 






a1 



PS*. 



ol>k!l Jl AiL^^b cDNA _!l Ols>\^ J ^Lk^tj oIpI^^I 

.^-.^j-JsJl 









^'A 



'e&wiif 



^^1- 



1 









jjkJt 4j^^ U\J^\ jlSo^t 



UwLlp c J lilt A^r^ /J^ -^W^' 45"yc4 (j ^^J^ jl cj^- C^^ Ls^ k>g^ 4jjS 



^.*^^ 



.c 






L^> 



m 



^ 






C;^J%^ C^jci^\ Cj')iy>zji\ dJjSi jU (.hJk:S\ l.^<ww..^j .4ij^^l dJ-4 
dLb>JLJl c^Li-s^ lt^*^ dLb>JLo 4jLs^j A5sJ^^ 4jL^ lJ^ ^y^^ lIt^ ^^ 

Jl^J^*^! djj& ^^JLp Ojjjjj^l cjJJ^j ^^L»«-«j c^JLaj^ jlp ij>r\s' c^Lj15" 
o*>U^vo Juoj^ jl L^ diii j^ ^i-A^yij -^^^ J^^J W^ cJH*^' J^ 
t '^y^^ Cf ^J^ 1-2-^ -^J^J l/* -^*^ c4>.i^>>«-¥a esi^;^ culls' iij 











^'A 



Ld 



■u'?> 



m 
1 



*G^«=«r 






4-JJ 



Si 



At ^ 

C^^l -ylSOl hyJ^\ SjwllJl JJJ^J ^J-^ JjI ^^P ^W^l (*^*^^ (V (*J^ 

CjU^i^i (* ^ ^ jJlj . ) r^ 'Jr^ (-^"^Iti-*^ "-6-:^ t ^ ^^"^^^ Jlhi^ L^M '--^ 

j^s- joJ (^Ij c 4-jlj-.x^ c^ljoJ L^^ jLp-*^l ^j,^2Jtj (j aSsJL^j ijU^ 
olytJl ^ ) . tj^U 4JU4j cJj-^l ^ wb^l ^1 ^1 j\^\ Js- lU4 



,ir 



^ii^j 






a 



^^ Lj:>JsI LgiSLxo c^LxJ Ji aJ-I c^Lj^I^JI jl cu^" c^IjL>c:l^Ij 
jji^ LJb Aj j»*>\^l JJ^' ^^ Ij-'^J-* J J^ c^-^l P J-^J^' 

^ jSs-d^jJl^^jl jLj*>U Jj^l wLirl JLp jjjj J:ll!l ^jUsJ 

I Ja5sj| •w* c^jLuu^ji jjjLxJ jj-*-^jjy'j ^ j^^Jj ci^^ "^JJ"^ ^ 
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/^i; 
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*G^«=«r 



C^*>l:??6-wJl AI^iLwo ^&>ry\ IJj& j cSw^l j 4li /V*^ c-i^i-v^sj /xil 4iJl::>Jsl 




. J,j^ /P-^ c^^ -^^J ^ (*^ J^-^J ^^-^ ^LJ-' C^LxJ wLi! lUU 

Derek Ager y^T dL^^^ c^j^MV* ^ ^* cj^i ^Ulp a>-t /\ 



^.**r^ 



sa 



TV 



•L^^' 



"y jl cju^isOi LfAjjSo ^j'yi T^kvo ^^ ^^r^ -^ ^^j^*^* ^j^" ^' ^y^ 
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m. 



(jlkdjl OUAP) ^j5?xj Ojjla 



^ 4^rj lJ^ LJ'^'i L^^^ L^ r^^^ jj.J^*^'^ ajjU-o^o l)I CjLs^2l>-u Jj-^ 

^ 4^ "yi C-.--^ ^J>^' ^J^ aJ^-'^' l.-<j5C!I j ^^^r6-^ ^1 ^Li--I 

aSsIJsI j S^^ J^^\ (.dl^j^jj Jj-^ iL>Jl jj^ j^ (^j^^J 
•w4 ■?-jwL::j (*jJ^I ^-^^~ dLc^l ^"-^^h^ iy*^ (*J^^ ^^T^JJ ^-^^-^-^ 

L-.,ww^.:?-j .A-wJLp J^i^ L^J>^ /V'l (*J^' (J L5^^ A-o<>ip L^JV^ /V^l (*J^' 

jJ^ (*^^' ij^ uiJ^Jl AjU jj .A-jPLj>-^I (*^^' ^j:P^^' A;>rjjJl jj 
4^U-I ^LLa ^j - "J^ylll ^^1 i]lj^^r UlS^ Jl^ ^Ij "vJ^I 

y- jJij^ . (^j-^l j>^^ Wti^J — (^^ clr^ ^L>tiil) ^LJLjIj a-vo^LJI 

:IJj& aL^ j^jj ^ 
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/^i; 



■u'^ 
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*G^«=«r 




Ixjj^l C^UiJl jU jjjj^^j:2l!l LfJCs^j ^1 4JLJLJI J*>^ j>»j 



^^^i 



.r 



r^ 



Jl>- 



;J;aJIjjJjLjJI 1/4) ciw\j>r ^-^j^ C-^J (V^ cJ^J^^ i cJ^J^^^J 

V Y 

iji^ jjS^ jl ^^^„ ^^-^ Ji>-t jL ^Lp^'yi ^r^^^--)^ ^uuiT'yi iJla 
Stephen Jay jJy (^U- jjLi.^ ^ir^wUJi ^L^Sfi ^Lp ^r--^„ .^5U 
4j^ l^i cJLs^j ^i s^jwuJsI ^l^i ^jiijU 4JC4U- j^ Gould 







ji ^^ IjjLs^j .4.o.-J^i J^'j>'' u^ ^*^ ^ijlpI J^'-^ ^l5^' cy^^ ^ 

Li^L,^T 4JL4 Swb^l jJl SwV^jjI J^^^^ JLoj:^!) ;J;JjjJIj ca-jl.^*^! ^^L^^I 

j^lSs^ (j ^lj>^l ^^J^ j.^'^u'j ^(* LjJI ^LJLp SjjLs^ LaIjJI dJj& ^Ij 

tS?'*i* *^' ^'^' ^^^^^ ^' ^ ^jj^l cy ^^^J hjj^ J Oj-^^ L^ 

x.a>J:^ jl LgJCvo 4J -w^J 4-iPIjjI J^i^ C^ljJJl jl jJ^ 4J J JlJ La 4j^ 
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■u'*> 
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*G^«=«r 






jj^V' /k* wbwl^i ^wLs^sJ Iwl^l-u^s^ (^jj}? ji Oj^ ^^^^""P" C(^jj)^ tU 



ri 



Uill 



.^-^>^l J^-^ ^^r^l «-^ 
jl U-A^i^ C dj-o.-^ jl jLlU*>U ^^ Cr^" ^^^-^ TW^Ij J^.J rl-^^ 

. SwLwoli ^li j>- SwLi^ jjjl j;Ajj oisill 
IJi. UJ^j "^^^j ^AiwL^ ^,^2^ cU^Juj SLJ-I jl jjh^\ 'hj^ ^y 

>r caJI^ ^jl cJl>-^j C-ocoJ>-l 4-jPljJl jlPj SwUUrl C^ljJJl jU (i-PjJl 
^psjLuj .jAJIj 4-J-I C^LjISoIj (^^p^b jl "Ahj^^ L^^^ C^ljJJl C^^L>r 
^j-1-woljjJlj C^^j^\^ jjjLw^Ij j 4j SJl It* j-s^Lp ^-o^ ^-<»*^^:^ ^1 .0^1 
L^j -^J^ J^JUIj 4jU C^^l jL^I 4-JJ j 4-ovoLo^l C^bylll ^j 

:<j Ij^r6^ jt jjxjii:^^ "y ^1 "yi ^J^s^^l j "^^ jj^JLj c^jJl 



^;*irl 



sa 







^> 
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m. 



'f 



i^j>r^j ^LlJl IJ-4 Iy^jw4 (1-^ljl .ji->Oj^ Ij^^lj <^.5^volj lytijl ^ cc-^LxSol 
aS^ J^ L^-jjciiJ (V^J ^JJ^ jliUI ij^>r\ JS\ 4^ Li j| ^r^^ ^^ y^ ^^ cj 
IJ4 «jj-v^ (^So^ jl ^j^„ "y ciL>Jl (^j:u^ ^^ Jj*^' jUkil i>prl 

j^j col^^l (^^p?Jj c4i*>L>^l c^L^wojilj xjL,^U wiLxJ iT -^j c^LaJI 
(j c:iLju^l 4J^ ^jj-^ (^ lS^ jUkil ^Ji-Li l)I *>U^ .S^jJrlj ^UJl (j 

.^J-o^ C^li ^Lj«j*yi 4-J*>\j ill^ j ytjLxj j-^-SsjI ;J;^^ 

ajJj i-^j^>r (j,| Jj-s^ Jlj c^lxj^l A-j*>\j ijj^ lJ^^ jLiJj jL^^>r c^Li>Li 
^ -w^J 4j| jlp c^Ljo^I l5^*^ jLaIj f^U^J ^^^.,^T j^_^j5s^I wLflj j^ -Oy^' 

4J*>ii!i ^UjSfi ojla jt x^j .SjU^i ^ijuji jj^ ^UjSfi ^^%^ Aijjj jisO'yi 

Sjj-s^ UlS'j jwL3 A-w^U^I 4^1 Ul cS^^SCp JJ^" 4-jiI^I 4^li .A-^ULs-s^l 
.;j;yOl dl^ c^JJl ^pbJiil ^Lfijj i^^^ (3 jj^^ l-^l l5^..i^::J ^j .c3jj ry* 

IJ-A ^^^" ^Ij ^jyJl j jU^V' ^''^ ^' ^J-^^-^J^ ^J^J>^' (^ ^J 
j^lj . 4i^U^I o^^^^^' cU^JUj Lil c^UJlj S^jirlj ^i-^^ c^-Ul J^t 

cSjj-s^l dJj^ ci^^^ C5-^( J^-^^ C^^l:>rj C-ocoj4 C^IjAjI jlj cC^lJ^L^^ 




a1 



■^'1^1 





^'^ 
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5^5^^^^ 



4)^1 Lffzji 



j^-^-^uilj 4J ^j\3 jl J>^^ ^j^ ^^LiLw^ i (^ JJl ^r^^l f' j-s^jil L^l 

c^ljU:*! Jl ^^»«-^^l «^ (kj^^ diiLj^ i^j:>rjil Ij*>^I (*j-^"j ^cjy^' 

4j>rjJj ji-Us^ 4jjUj C*>L^I ^Wj ^J-*^^ U^ 4^<JJ^I lIaJ^ x^j^ jLs^*^I 
4.jJLAJ /^>- l:5?oJ 'i^y>r\^ ^.LaJI v^ 4j>rj^ Ip ^y2lj^ ^^ lJ^ *%^ 



^■t'X 



^.**r^ 
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m:-i 



m. 




,*>Li3 jjj ^-42Ju ^jJij Owl^ jl cAl^ tis-v^' Ari-s^ LoJC^ cCJj-s^I Jl??k-u^ 
Jljj ^ /^w^jJl l-^J -^5^ J J^^ L-r^ 4,kg:llj UU C^jvsJl <^^t^t^ cJlS' 

4i ^^ cl)^l Jlj .IJla L^jj Jlj jLJ'yi jJl>- jl Juw4 A^^iL^I oli Ju^ 

^U^'yi ^JU^ ij 4jIJJl! 4^..j^P 4i..A^ 4^ 4jli c^K' IJj^ IwlP L^ ^ 

^ ' e. " ^ " - - * "V 

^^ -^ Cui-Jl jl oil jl (J;V^ J,l 4:>rl^ l)j^ ^JlS" IJ-A kg^Ij t^l /H"'^ 




(>^fl 



%ii^'; 





^'A 



'e&wiif 



■u'^ 



1 






jiSlli . jiSU 4..^lj di!j^ JL^>J (.2li^U2^ ^^ *>\5Cju::j jJ L«*jjJu 



4.^ 



,u^i 



vp Ls> 4Jl:>-b jU crtil ^J^ r&^Jgyr.,,^)! dwLi> C-JtL Lo.^ AJli ^^J^J ^^^-<2JJ 

wl^j .cjj-s^sJj cIaJ^^ 4-j-^^1j (J;ajlwJ) cj)j-^i-P wLl« L^I a:^ 1 g .^^gi ^pLwJsI 

CAJj j5\J^I 5 l^J>r^l /y« J^ ^ C-wi^LSol ^J^j-^lj C^j-vi2jl Lp?K-^ ''^y^>r\ 

ob i cLgla^ ^jJuUJl ^l>^lj Ow.-'^l ^^yTj coL^I JT j^ ^^1 



^.**r^ 



sa 







m. 



Ajli oijJl jj Vj*-^ ^^*^ j^6-^l ^^\jj!^\ )^^ — (Lev^ontin 
(."aJIj (^JJl j»Lflil j lip jT cJjSfl (»Lfiil j c^-^^" ^^^ — Oj^ ^jj^ 

jj^ ^^ cil-jJl! iS^^ jy--^, ^WV' cil ^-^^ iS^^ ^e^^'j .(4i>«^s^ 

cu&Jl^ Lil ^jJl ^«-^ SwUUrl i^lil l)I l)jwIa::xj c-.,.-^! IJisj .S^lll L^j-^ 
c^t ^Uli S^lll J>-b AJ^U-I o^Uiibj SJu^L^I S^HI J>.b j^ cJlSCjuJ 

^ Lil Ails' 4J-I c^LjI^Ij .^J^^ ^i^^^J-l dJ-A jjS'jwb ^j^ cj-i-w.^ 

415^ j jSOl ^jJL>- C^AJl 4J^I 4j| .J^?oc4 J^J (^^J ^ J^ ^"^ cr^ ^^^^w^ /k« 




^ 



m 



Tij^i 



-1 



Si/l 





^'^ 



^'A 



'e&wiif 






•jf ;JA-JJjjlwUl J;AJ^ljsl J JwIaJT. ^j^ L-,<..^-uJI IJjij IwOsJ^J .4^;.,r^P Ij*>^J>-J 

c^iS"^ |jj& Ip iy^l\S'j .c^j-vi2jl x.^>«u^ /^^ oil ^j c5jj-vi2jl c^jj /^^ 

4.JJ2JI diJl>- jlSO:.^ (^JJl J^j ^ aI^I j Jioj d\ aJLp (.4^1 A^oJlxJl 



4J'*>\j djj-vi2J 4iL3 C^LjLSoI c4-Jos^ 



dJjtj )wLaj 



^1 J^l 



.4j i^j «L>iJ4j 's-W-^J J*^j oi^l dii ^Uj'yi 



1 



La j^^j^l ^^ Ol j^,k>J jJjjJij CU^cJb j^l Jl dLJjLj U jl 

L^I:^^ i2S jji^J aJT 4j^ ^r^ .^^JUJl j.l^'^l iLJ-' J^^^ cJ^ ^-^ 

^ 1 4J-I C^LjI^JI jl C^bybLl cJj-iuSCjj ,^j^ jolj (^1 4j^^I 
4j I2J 4-c>tJJ (jytXj 4JLJ-I dJj^ (3 J '^^i^Jjl 1 g ;^ a^U^ /uJI cfJ-Lj" A-JLj , l^^l j-^. 

jl^'yi j^ 1^;:^^ jlj L.-owo "y . JLjJl! 4JL4 ijSCi UjLipIj LjU- jjj^l 

C jjSOl jTy* ^ u^J^I ^1 ij^ J^ <.^J^I jl-^ ^ "^ji^ C^^' 
jIjV'Ljj L4 C-wj-dj:j J oi^lll ^ J^ ^1 JJ^ (3 .(iJ^I iwU:>rl /t^ C-^wb^- Ji 

!?jil IJla 1! ! Jl^l Jj> ^^ppj^ AjlTj ajJ^I 

J JinJl Aj^^J^JJ 4^jL>r SwLip ^J^ J^ ^1 /^^J^^ ^"^ (J L-<-j-wJl j| 

c^^lll jw^l US! dJJA^ 4^„jjljJl,/^"j caj^III UJLil! ^_^l L^^UI 



1 





m:-!r 



m. 




ch"J J^ Jj^* *^^J 'f-J^^ jT^l j J*^" ^1 L^l jL^' ^*-^ J^ *^1 

jj^jj ^ ji-ftj^uj jiJ ^( jt-gjj^'' (•-fe^ ^'j^ bj^ j^^' ^Ix 

.(V-^ :5jaJ') <^(tJaP 
UjI ijJliJ dyryfj 4J ijUa3 $,U-Ul j-o 1j\j ^t-g^ ^-^^^ '^j¥ 

C^LAjJjLwouJ ^j^U^I SwlP jl U^^^ ^\jCS^\ A^I X.;WW^JU^ jl -p^^l -jA 



t' 












J^S^^/^ 



^^&- 



w 



1 



4)^1 1.;^ 







/»1>^^>-I l)j^ ^-ftisJL^j 41^ lT^**^ l)Lu^| LCJ l)I ^^t^jJ jl LlA (JajO 

jl OjwIaXxj J J^I 4j J^ jjJL«Jj 'jA jU cAjLJ" ^wIaiXI ^^^^ lJ^^ 
^LJbulj ;J;ij^Lirl c-^*>Ui2jlj c jj^jli4j jjii^j jj^ps-ij /vAjI SJjL^^I 

lyL^ diJiy Ji* Ov*^*j (.(Einstein, Hubble) Jj jj^ Cj)P^, J^ 
c (Charlton Heston) j^::.^ jjJjUJj (Frank Sinatra) 

^j-wo c LiJj^l jj-^jj c)j-o-Jl!I jUjs^Ij O^jiJl J^ c^LjLS"^ ^ ^ J| ^Ls^ 

JlIjuIj jOsjIJI ^-v^^ -^ ^t^j^^ 'k>rj^j\ dJ-A liiT. j-^l Jj^ L-JLo 
/^l 4i^^AJ-l Ij^ jl l)j^ Jl^ Cj^-^JLpI j»L4l IjljL^ JwU-l 4jl5"j cjjilAlj 
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